An interesting chapter is devoted to Maori traditions of the discovery and settlement of New Zealand by visitors from eastern Polynesia, from an island Hawaiki, which Mr. Best identifies with Tahiti. The first voyagers were Kupe and Ngahue. They circumnavigated New Zealand and named it Aotea-roa. They found no human inhabitants but reported on their return to Hawaiki that the most valuable products of Aotea-roa were the moa and pounamu (nephrite). Toi, a later visitor, found the islands inhabited by the Maruiwi or Mouriuri, a dark-skinned people with bushy hair. The voyage of Toi and that of his grandson Whatonga led to the colonisation of New Zealand, and voyages thereto became frequent. Mr. Best gives an account of Maori voyages and the historic canoes in which they were made.
With its list of Maori navigation terms, bibliography, and index, the work forms a valuable compendium and record of one group of Polynesian canoe builders and navigators, and Mr. Best has done real service to Oceanic ethnology by its compilation.
In some places the linguistic comparisons are weak. Tonga hama, Rotuma sama, Fiji thama are assumed to be derivatives of the Maori ama (outrigger). The Tonga Johe and Samoa foe are said to come from the Maori word hoe (paddle). The Fijian wanka ( canoe and shrine) is said to be a Maori term. But the names as found in Tonga, Rotuma, and Fiji are older than in Maori. The original words were semang or soman (outrigger), as in the Moluccas and Batjan; boseh, borsi, or bogsai (paddle), as in Java, Sumatra, and the Philippines ; and banka or wanga (canoe), as in the Philippines and Celebes. SIDNEY H. RAY.
Planets and Periodicities.
THE nineteenth century discarded horoscopy of the weather with the other appurtenances of astrology. Dr. Z. Kamerling 1 would have us reverse the verdict and employ the motions of the planets as the basis of long-range forecasting. His thesis is that widespread periodicities must have a cosmic origin, and sunspots having failed, there remain only the planets. Accordingly he investigates periodicities of the length of the ' synodic rotations,' that is, the intervals between the dates at which the various planets are nearest to the earth. (It appears that the theoretical basis of this planetary connexion has been given in a previous paper ; one wonders what it can possibly be.) These give him in years : Venus l ·60, Mars 2· 13, Jupiter l ·09, Saturn l ·035, Uranus 1·018. As material he has forty years of average monthly rainfall over east Java and over west Java, twenty years' rainfall at Pernambuco, and temperatures at ,vinnipeg, Konigsberg, and Zwanenburg. The method is to write down the monthly data in sets corresponding with the ' synodic year,' so that, for example, all the months of perigee come in the same vertical column, and to plot the smoothed means of these columns. From his graphs Dr. Kamerling concludes that there are real periodicities corresponding with the synodic periods of each planet, giving maxima generally near perigee and secondary maxima near apogee.
Such a result would be of considerable importance if substantiated, as explaining the origin of a number of periodicities of a little more than a year which have been suggested from time to time, but unfortunately the author has not done all he might to prove his case. He does not express his periodicities as Fourier series, nor does he attempt to determine their exact length. The original data are given only for the east No. 2990, VoL. 119] Java rainfall, and here inspection shows that the annual variation has not been completely eliminated. They show, in fact, a residual mean annual variation with a range of 16 mm., which is of the same order as the ranges of the planetary periods. The normal used apparently covers the first thirty-three years, so that the error is entirely concentrated in the last seven years, and falsifies any apparent periods up to 1 · l year. The supposed period for Uran us ( 1 year 4 days), with a range of 18 mm., is almost entirely due to this residual annual variation. The author does not give the standard deviations of the data which he uses, so that no test of reality can be made. The Venus period in east Java, which has by far the largest range of any, may be taken as a test case. The amplitude of the corresponding Fourier series is found to be 9 mm., and the standard deviation of the original 480 values is 63 mm.
The amplitude is therefore 4·5 times the expectancy on a chance basis, and the period seems to be real. Its exact length, however, turns out to be 1·58 year, while the' synodic year' of Venus is 1·60 year; this means that, the maximum phase shifts by about 120° in forty calendar years, which seems too great, and the interpretation suggested is that there is a periodicity in the east Java rainfall which happens nearly, but not quite, to coincide with the Venus synodic year.
The curve for Mars shows very little trace of the whole period, but a well-marked half-period of 1·06 year, which may be due to the residual annual variation in the data. The present writer is not impressed by the supposed approximation of the maxima to perigee and apogee, since to him the graphs rather suggest a haphazard distribution of phase. Hence it seems necessary for the author to repeat his work, using more refined methods of analysis, and where possible longer series of data. The title of the paper is a misnomer, since the results would be of little use for forecasting purposes.
C. E. P. B.
